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(54) mm<o^m mmsm 



(57) 

[jam] *^?8«c<fcn«. x> F-fe"j>jsK^M^^< 



(2) 

1 

-SiS^S 2 IBigcDl^fiStftiaS'J, 10 

( w/w ) $w u-c :^m^m 1 fBtg©e^scttis{gij. 

*il 0 0/'0)a:l,>l/i!ifj4 0/6 0-C*S»^31 

1 5iBtg(0^JiC^??J. 

inrn^ 1 7 ] fi^tt(DSfi^l^^fi*i*Sj3 . 0 0 0 

^ci,> 2 0 . 0 0 0 -r* sis*^ 1 5 ms,(o'^mm 40 

■c$> z^mm 1 4 iBigcDts^atttssii. 
m^i 9] MmM-^<j>m&w-i^^mtm3. 0 

0 0!5:l,>L.*^2 0, 0 0 0-C*Sif*^l 8fe4S<mS5S5f 

2 0fBIS(D^£!c1^^J. 50 



#K^8-2 17 691 

2 

[gt*B2 2 ] mimv$>i>nim 1 sBeoD^iBt^ 
(19*^2 3 ] mm.mi\<Dm^<Drcit>(os.> khz > 

[000 1] 
[0002] 

*i3»-r -S i #©» 1 ©ras^«'^:/?^ F©S«tt=£t> 

tmym.^tmti>ctx$>i>. #s^3 -50028 

6 #K:»:?^^tt£ilS - d» £ > - a - > d» - 7 * o 
>^^(**«l3?nS*a-Cl,^-5., 1$P3BS6 3-2 9 3 

0 ^^c\t. 5j< D 7 i' ?• kk:e:*::»^^jJ< 'J k 4^tJ( 

$1ift:VX7^A*(BaS^$nrt»*. #B8¥5 - 2 2 1 8 

5 bms^Umm^^ - 1 7 2 2 0 8-^«Ctt7h^e--cy 

^^■r$)0, >'^•■=ex-^, i'^-vffi. X7"r'J>Bf. 

[0003] 

[^BJ*i^^ b J; 5 i -r iSSi ] J:i2© J: 5 K:7jc^14* 



(3) 

3 

C0004] 

to^^^H^tt. ( 1 ) x> K-fe y >Stn!^K4^< Tk;^ 

( 2 ) ^misminifiAi^^-:^^ \=ttcit^ 
<ommwcs>^m^ ( i ) ^(ommm. {3) ^ 

f«nM. jfilS[SHHT*fcliS«H^-r*SBi|SB (2) 

fm<Dvm.'&Mm. (4) ^argttiB5»*s^Ji'*>-c* 
-ssiriB ( 1 ) mmmmwii., ( 5 > 
*;v*>t?*siirfB ( 4 ) ^(omLiSMm. ( e > * 

;l'*>3is-^ y >-C*.2>BgiB ( 4 ) IEtS®^Si(^ 30 

{DunoMtmmm. (s) -^--f h*-<>*i^>f 

- 7 * a >r* SMIB ( 7 ) iBtS©i^ jjcttifS'J. ( 9 ) 
*arStt!B5M*sit5ili^t?4)SBtrlB ( 1 ) IBtS©^ffitt 
$!^J. (10) ^1i^M%:d^S^^%t?«^AutB 

( 1 ) ^i&omtmmm. (id ^{ai#js%«s3ii8% 

T$,i,mm ( 1 ) iB«£©ejtSi(ttM?PJ. (12) ^ffi^JM 
Je©*K:Jffr-5;^<BS*i2 0*C-C*5jOS£l,»L*^0. 1% 
(w/w) -C*Sf?fB ( 1 ) fB«©^^ftttS!»l. ( 1 

0 1 % (yf/vf) 'c$>ims& ( 1 ) fa*s©»fi!(t4i!isij> 

( 1 4) ^Hi^@iie*tfjO. 1 iil,>Li!i«j5 0% (w/ 
w) ^mLXtj:^Wm ( 1 ) ial£®^fttti??r>J, ( 1 
5) ^1i#SlS«:*^0. 1 iftt^C-ii^ja 0% (w/w) ^ 

WLTJ&sfjfB ( 1 ) ^<mn\mm. (i 6 ) 

( 1 ) amo'^Mnmm. ( 1 7 ) fliasiK^K u x;^7^;b 
*mKSi>'i^'j=>-jns©fi^(*'c*SHUia (1 6) IB 
K©^f^fi^:t^iaHfl> (18) mMRVif =3 -ju^©fflfiK 

tt (*;l'/*il'%) 1 0 0/0 4l<»L.«Sj4 0/6 or 50 



!lt^^8-2 17 69 1 
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*-5H!jia (17) sEm<DWM^mm. ( 1 9 ) «i(Stk 

(*;l'/-t;l/%) *i^g 0/1 0^cliU$<34 5/5 5 "C 

&.5Btjia (18) ieis©'#&tt$s!»J> (20) fi^<*© 

S»^Jft^9^**ii!i53. 0 0 0&(,»Oi^2 0. 0 0 or 

*-5frfa (17) iBt8©^*fiSc14l^S'J- (21) a^<*© 

*fl¥l^»^fi*5$^3. 0 0 O^ct>0f^l 4, 0 0 Of 

*sfnB (17) ga4s©iftfijctti?sij. (22) fliittii^# 

';i;^7-;l/3!)i?LK©^ffia^-C*-5Buia ( 1 6 ) ia4£ 

©^scttsa^pj. (23) ^i4a^'^©sfi¥J^^^^a*^ 

i|i5l3. 0 0 0tj:{,>um2 0. 0 0 Ot?*S85fa ( 2 2 ) 

tm<DWi&^mm. (24) #afi^«j©sfi^ptt!^^^ 

fi*5f«j3, 0 0 OiS:t:.L,i(^jl 4. 000r*SMfa(2 
2) fBtS©^ai^?f'J. (2 5) ■7^i'a*:r-fejut?* 

-smfia ( 1 ) izm,<o'^M^nm. (26) v>f i^a*^ 
•f2;u*sat4ffl-c*^H«iB (25) ?m(oikm\mM. 

(27) as4fflr*sitna ( 1 ) fmGMmm^m. 

(28) i^fi5(14$!K'J©S!{ii©fcto©x> K-fe y >mtn'^ 

ffl. ( 2 9 ) x> K-fe >; >Jgta^«^^< ^k^M'^ 
:7-9^ Ktt^arS14f!lW©*:T^14*/c53:*»^tt^ffl^ 
Mm^^t^l^^^tt'K 'J ^-^^tftttB^C^IiL s / o 
§liv;Ui^3>*iBSb. s/oS!x-7;l/^3>**tB 
{C^l]nL/s/o/wMxv;l/S^3>?:trai!{L'. -Xt^^-Cs 
/o/wMxvjUi^ 3 >:Sr*4'ie*S{Cf^-r C i^r^ati 

■r€.^^)Bc14S^Sll©i^ji^{cM■r*. 
CO 00 5 ] 

:/9^K^«:Ml/. BS^-C«^r-5ti^. I UPAC- I 

UB 3 5 "^->3> • :f > • ^^*^':^•-5^5*J^ • 

i'U — ^1" — (Canmisslon on Biochemical Nomenclatu 

re) K:j:SBS#*«>t»»SI8[^lf«:*jW5t§fflBS-^«:S 

ti-^, !^(cBjji^L^£wn{*L»?:7j^-r«>©i-r^. 3fea 

rSt*^K©*^^t4*;fc«7Kit^14^ffi#)l«K:toWS 

^a^«ja», Ktts^^o^aritti^K-c*^. c 

XJl/i^S/j:i'*5W6ns. Sfeaffitt!KJS«. Jf*L/< 
^Wb^ttS*^-:>*ar§14!i»»-C*So »^ttS«T 
0< «KttS=&J^o-t:/9^ KSfc«-e©SI«»r*S. 

^atstti^Kiiv ^avgtt!as©2 5 -cr^ic^-rsjs 
[0006] mmm^'fuwit. -<i«±©*;bij<+t'-'i' 

«. ^2 0 0)5:l»L/l^2 0 0. 0 0 0 . 1/ 2 
0 0fj:i,>om5 0. 0 0 0« $e.{Cjf*ly<«^T-SiS>J 
5 0 0^ct,^L'$(j4 0. 0 0 0-C**. ^fflffittiK5W©fS 



(4) 

5 

[0 0 0 7 ] ii-»H/^>iLrt*. Mx.5^-Y>;^';>. ^ 

a^^^>. SmSS«5f^-'t-^:> (ACTH) . 

mm^^)y^'^:^ (tsh) . lt»JFJ^j^;u-t> (l 

H) . 9mmm^^)\^'^y (FSH) . t:h^^:3:^Kh 
at:> (HCG) . ^^•;>. :^»;^U-<>3^j:^:<^5^tf 

[0008] -9"^ vtj^-^tLxkt. mtf »;>4-^;^7>f 

■7). ^>^-n>f =^-> ( I L-2i^j:t^b I L~ 1 2) 
-a^^>l (IL-l). M«mST-^c^5&^W6 

XP^j:^>. ^^nur.-$IMH^ (G-CS 
F) . -7^n:7T-t;^=ia^-fiJ«RH^ (M-CS 
F) . hn>#4<x5^>. jfii/hSit5i$iMH^. ^iStj 30 

(FGF) $>^\.mCtlh(Oyr ^ V- (m. F 

GF-gj^cCio . nmmmmmm'f- (ngf) *>^i>« 
cn^cD^'r ^ -fv;^*; >Sia^H^ (R ig 

F-l, I GF-2^j:^) . #it?iCCH#-r^H^^ (B 
MP) *>^in^cn6(D>'T ^ U-^j:i'7&^^Cfe>n€>o 
mmtLXlit. m«X->'^•'-:^-=^^VK-r :x^-- 
(TPA) >:c^5!^^^tf6n^o "pr?gi4§g#iL 40 

-<>xy>«fiESH^M^^>^^'^'® ( I GFBP) . 
^^^HT-SSft. T X (Fas) «J *f > K^^iSe 



4$ga^8-2 1 7 6 9 1 
6 

Urti. gM. I gG. I g E?^cC^?&^W6n 

<h':?&iW6n-6o ^SHT-<tL/r». :7^^a^t>^ 
>. I CAM- l^i':«r5^Cf6nSo ^SnittiKJHiU 
rji. ^ 6^CX> F-fe U >, Arg-Gly-Asp-Ser (RGDS). 

(PACAP) J&i't^lf 6n-So 

[0 00 9 ] ^SrStti^JM^i. 7K?^tt^ffi#^*<tSM 

:^;b5>«^7A. ^^^l^^Km) . iWk (nil. 

mil) , m (iiffi) . ffiis (ii«) ^5 . iiibM^ 

Cr;b5^'^A (iia. mffi) . i.7.X 
(ii«. ivfffi) ^3 mim^^htih. ^fli^M^. 

a (2 O'C) X7k(tCy^r^mm&:^m2 Omq/mlJ^±CD 

^ 6 (CSf^ L < 1 0 0 mq/mm±(0 

iS. 1$CCW^ b < [mm^^m 2 0 0 mq/mltLtCDSr 

0^m^tm&mt<Di^(^^i,^^mmmtLx 
let. vmmm. ^:tiyriymti^m^itf!>ti 

f^:^7;l/jj<>^(3:. »^U<«^miS2^j:l^U9CDB§K]K 

[0010] fl§S^^>':^Jl^5J<*>®<?: 
^S2J^cCl^L9(D«Sf0fllISIS^>/;^7Jl'Ji<>K (R 

hMv •-^^;Urf>®?, :^:7*ll>^) :fect 

(PH. r^y^i'S. :/nfc-:^--ji/i8. 

tfji^Tiii^mtuxftt. m^kmm^2rj:i.^b9(Dmnm 
smv^tfjVT^^m ^x2>m. 

9<0'^m\MhmV'tt}\^^>^\ym (R '7U^>K. :7V 
Jl'K. ^>h^p>K. ^1f=i>K^) *5pcf6nSo fl§ 

y:^>'^^K>^<^: Urti. «?iIxt^^l$[2>^j:l^U9 



(5) 

7 

[0 0 11] ^ffi^JS<t«l«K<h(D^. T3&t>'^«^M 

tf n ^m#KffiiS'c* . 

^xm^r^ct^c^^mm^fi^o u^nmt. was 

1 : iJ^jrUbl : 1 0 00. }f^L<{3:l : l^jrl^b 
1:10 0. <fcO»* U<»1 : 1 ^CC^Lx 1 : 5 0. ^1$ 
K:»^U< «1 : 1 i^cCl^L 1 : 1 OX^^^ tfc. mm 

±fBii-^B$co7kf^a)pH«. ^mm\i^W(o^mr&±^ 
-^^m*. Mnmmyi<^x^i7f:>ri^f)K 'j^mcj&cxm 40 

xfttmnou^ (2 0'c) (fC:hi.^xmotj:\.>Lmo, i 

% (w/w) . $e>^c»$U<&*$^OAj:c:iL*^0. 0 1 
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CD^StS. — ®0^^c^O. 1% (w/w) ?^j:l=»L$^5 0 
% (w/w) . 0^L<^tmi% (w/w) i^Sl^biKia 

0% (w/w) r*^o 

[0013] ^<*f^^»145i<»J^-iLT«. 7Kk:MS 
?^^tS^>^A. :/n ':;>7, ^"yy h(D{^tiXi>J;:lK 

iafei±)!p6^iS5ti/c#?^^». ^ta^flej&ifii^j^c 

^) CDia«±:^^6^^5tl/citg^f*r$)^o ^/c. 

ctiib(Dikm'^mm^Lxmm^tixi>.i:i.\ :^mm 

[0 0 14] ±iea-t: K CI+i^;^7;l/J^<>KSI«D- 
i*/L-(* ('=e;u/^;i'%) :;&ift7 5/2 5 5^j:c^b*^2 
5/7 50lBHCD^><D;!?5»^LC>o D-i*/L-tt:(^ 
;l//^;l/%) t^. ^i^liC0tL<umeoy4Orj:\.>L 

(D^m^W(om i L r ^ y n - i ffico a - t F n 

^'^mmt<D)^m^w^^m^i^ti. iga-t:Fo+'>m 

h Fa=^V:^JU5j<>®tS(D^m^ft«. u< 
-^yr2'-;uffi[^tM^(*^/c«2 -t Fn+t^iSM-^ 
y n-;UK^^fi-&»T*-5o • a - t Fci+i>;^;U5}f>K 
SO^^fi^Wi. !^&cW^L<«9L®-i5^y=J-^^Kft 

m^t^x$>^. 

[00 15] aK-^yrj-ji/^^tfi^mcfei^r. -e 

1 0 0/0i:cCiU$^4 0/6 O^OW^UO^ i^ffi^tb 

3 6tCj?«U<Ji*5j9 0/l 0 3&(,iUJK34 5/5 5 
r^'So ffl^hbti. 1$Wf^b< t3:.ft8 0/4 0:^j:l^L 
*^4 5/5 5r^-So ?LK-^^y :3->'l'^Jta^i*OS 



(6) 

9 

S^i^5^TS«*5j3. 0 0 0>S:libl^2 0. 0 0 0, » 
tL<^tm3. O0 0rj:i>omi 4, 0 0 0. 
Sl/<«l^3. 0 0 O^cl^L 1 2. 0 0 Or^^o $ 

^S/^^i^^S) li*^ 1 . 2 7&:»6^4 . 0 i)m^ L 

^ictnm^e 1 -2 8 52 1 ^^j^mcnmcoy^mi^m'^ 

n/c4><D7&^J?$Ll^ 2-t Ka=^^ViSK-^y ra-Jl' lo 

UC^o 5^^ci?f^U<«. yU3-;l/K3&5$5j2 OAjriiL/ 
il-MTt^^^^S 0 3^j:l.^Lft7 0^;l/%coia^-C&^„ 2-t 
jKj2. 0 0 0i^liL/iKj2 0. 0003&5*?^ L/ln 2 

m^^^mymw-^^M) ^mi^ 2Jki^L4. o 

3. Sr^'S. 2-h Kn^5>i§^-^y n-;!/^^* 

^ftti^^cDSiiSii. m^^mmms i - 2 s 5 2 1 # 
mmw-i^^i^m^ms. oooaj:i^u*^2o. 000. 

0^L<\tm3. 0 0 OAj:iiL/$^l 4. 0 0 0'e^)So 

1 -285 2 1 ^^mcnm<oy^m(tcm-?x^mr^^ 30 

[0 0 16] ±tBU/c2-t Fa=*^t^iSK-i2^y3-;l. 

)Vyo) ^^mi 5/2 5i^cCt^U$^2 0/8 OCDIESCD^CD 

K:fiFifb<««^6 0/4 0)^j:CiU*^2 5/7 5r^>^o 
D-i$/L-ft (•=t;i//^;i/%) ts. 1$«:»^U<^J$^ 40 
5 5/4 5)^cC^Li|^2 5/7 5-C*^o mrT^V^mcom 

mw^i^^^mu. mi, 500^^:1,^0*^20, 000. 

ttf^L<litmi. 5 0 OJ^cCl^Li^l 0, 000-C^^o 

3. 5x$>^. 7r^vnm(omMm^r)i,^xu. nmor. 
mwx$>^'y^^^ h'^mmm^'T^-^mt^m^myia 
mm^'r^yjm:^mhtixi>^. ^^B^x^mr^m^i 

m^r^yymamtbi.^o m^mt. m^^mm^e 1 50 
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-2 8 5 2 l#<2^$fiCcfBf83tirii6o 2-tKa+^' 

gg^ - ^ y n jm^m^wt 7f<^j%mt^u^Lxm 
mr^m-^. ^cDii^tb«m«*^i o/qoj^cc^u*^ 
90/1 0 x^^o m^ttu. 0^L<um 
2 0/8 o?^cCt^uii^8 0/2 o-c^b6o m^km. $e> 

^fiF^b< «*^3 0/7 0^CC>L7 0/3 Or^-S. 
[0017] SS^i^^T-Si^. 

120. 000. 52. 000. 22. 00 
0. 9. 200. 5. 05 0. 2. 9 50. 1. 05 
0. 5 8 0. I 6 2<D9mm(0^-V:^^iy>^Stmn 

<bLr^v^/^•-5x-^^3>^av^^^^ (GP 
c> xmmofc^^v :^^\y>^n(o^^m^i^^. gp 

^t^GPGi7^AKF8 0 4L x 2 mmmxm) . 

RI^:=-i5?--L-3 3 00 (SSM^^M) ^i^ffiO. 
^»jtB i U r a n ;b A I i /Co 
[0018] ±fEL/cMMi®I^7KS^^T^^^$n^* 

G P CiW^W: J: SIS^J^^^S t ^^S^SOc J: ^^W- 
rSffl^n^o iS^i g3^cc*0 3gcr)^ftrtt»»tt3i<';v 

-*r-fe h >(25 ml)iy ^ v'-Jl'CSmDiCD^l'^igig^C 

^mmmi^c^^^^i^^^m = 20.000 a/b 

A : V ^-(OWm (q) 

B : x^m^.^.ix^mmLfc 0.05 n r^w^^^^nfeKM 
{b:^?y'::7AigM (ml) 

w-r-ss^^r^. GPcS'JS^J:^l&^i^^s<t^ 
^iRiLmm^^Mm^mi^^xmmm^iiX'^fS.:^ 

^ft-CJi. ^S^atC<t-2>IK:^d^T-S:?&iGPCa«S 

[0019] *SSS^fiCCj:^ifc^i^^S:0^^»fiir 
^-2>(D«:*fLrGPCa'J^CCj:'2)l^^i^^T-S«Sa^ 



(7) 

XL 

^^cc j:^WL^i^^mi^ G p c aj^tc <fc ^mw-^ 

^m:f)^G P CS'JSCC J: ^^^i^^^S^A^ < ±IsI€> i 
tS:. ^S8S^fiCcJ:-2>S(¥J^^T-S355GPCSiJ^Cc^6 

[0020] :^mM(D^^M^mMiit. iiSrgtt®lM<b* 
[0 02 1 ] TK^ffiMffi (o/wiS) 

mr^mmm\it,. m^^jfi 1 2 0 -cm^x^^c ttm 

I?) , r)\^^-)\^M . r-fe 

T-fe h VJl''e^>^o W^^iS^i. ^(CS?^U 

mo, 0 1 Aj:i,iL*^8 0% (w/w) :0^6ii«n'2>o 5 

h^0t.\^<\tmo. iu\,^{^mi 0% (w/w> . 

»*L/<«, *^2fiAj:CiL/*^5. 0 0 0<S3&^^3i«ti 
-So 1$«:WSL<(i. ^t^5{g7^cCC^Lx$^2, 0 0 01^:^^6 

Witti^, ±M9^im^^%im^m^xh^i.K 
imwt. -tmtiC^^tji o 3 >^mi^x^ 
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%itmo:>mmt. w ^ o < o . o o i %3^j:c^ o 2 o 

% (w/w) r^-S^ $^)CCj?$b<««^0. 0 1%3^j: 
1>L10% (w/w) . JRFicSf*U<t3:ii^0. 0 b%rj: 
1^0 5% (w/w) r^-So ±fBU/co/wffiiC*5l^r 

[0 02 2 ] (a) 7k4Jfg^»ffi (w/o/wffi) 

i«i§vg^^a^-r^o com. ^i$^^m^^^'j^-<Dm 
mmmmo^ut^c^-oxmrji^^K -mm^f^t 

mo. 0 irj:l^Lm8 0% (yf/w) ^^^m^^ti^o 3 
6&cjhF^U<tt*^0. lJ^j:l^L*^7 0% (w/w) . 1# 
CC»$U<»*^ l^j:l.^Lft6 0%r*€>a }^mSt.LX 

Sli. t?ij^«^^10% (w/v) 3^fl> 0*^9 0% (w/ 
v) r^^o ±fBL/c1t^ft(D7k^tSf?K^^f*l^»»^ 

iyt ^v'-m^m^^xntDti^o com. i^m^t^i^ 
^mi^^^'j^-ommmmmmtcDttmti : i. oo 

0 (v/v) J^CO^Ll : 1 (v/v) . $?^L/<«1 : 

1 0 0 (v/v) rj:i>Ul : 5 (v/v) . 1$icW^ U 
<«1 : 5 0 (v/v) 1 : 5 (v/v) "C* 
-So ot,^rc(DJ:^^CL'rSBS$n/cw/oxv;l/^'3 
^^^^CCTkti^f^^Cflnji'C. w/o/wxv;l/i/a>?: 

•So *i*WSfef^«±iE (-Y) ^ciSI-r^o 

[0 023] :^mMxmi>fbti^^^tk^mnmn^^ 
x^^ctt(^0^Li\ rj:Mtj:hiimimmmt. m-^ 
(DST^ ^i^mm^&.mcmm ^ ti ^ai*it^3i u x 
i9^^in^y^f)\ .^miimi^MSLo^m^^^^cti)^ 

n^mtiyxmo. irju^i^soo 0tL<um 

irj:\,^Oi bO um. W(fCH!tL<{tm2rj:i.>Ul 0 0 

umx$>^. :^mmm^. mm'^o^^.tmmi^. ^ 

[0024] ^m^(o^^Mi±mm^t. m^^^t^-^^ut^ 
Lxm^ommftcmntL. ^mnm mmnH. & 
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m. ^-Brjit^-^om^mm . mam ijy'^)i 

^mo^mmmi. mmM^(ommm) rji^tux^^r 

^ctt^^^h. -^mm^^^x. mm^m\m^ci[i, 

im. Tween 80. HCO-60 ^CD^ffiffittffJ. ;^;L'^^S^ 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The sustained release drug which comes to contain the water-insoluble nature or the 
water poorly soluble polyvalent metallic salt, and the biodegradation nature polymer of a water- 
soluble peptide sex physiology active substance except an endothelin antagonist. 
[Claim 2] The sustained release drug according to claim 1 whose physiological active substance 
is a water-soluble peptide or its derivative. 

[Claim 3] The sustained release drug according to claim 2 whose peptide is hormone, cytokine, a 
blood-making factor, a growth factor, an enzyme, fusibility or a solubilization acceptor, an 
antibody, a peptide nature antigen, a blood coagulation factor, or an adhesion factor. 
[Claim 4] The sustained release drug according to claim 1 whose physiological active substance 
is hormone. 

[Claim 5] The sustained release drug according to claim 4 whose hormone is a growth hormone. 
[Claim 6] The sustained release drug according to claim 4 whose hormone is ari insulin. 
[Claim 7] The sustained release drug according to claim 1 whose physiological active substance 
is cytokine. 

[Claim 8] The sustained release drug according to claim 7 whose cytokine is interferon. 

[Claim 9] The sustained release drug according to claim 1 whose physiological active substance 

is a growth factor. 

[Claim 10] The sustained release drug according to claim 1 whose polyvalent metallic salt is a 
transition-metals salt. 

[Claim 1 1] The sustained release drug according to claim 1 whose polyvalent metallic salt is zinc 
salt. 

[Claim 1 2] The sustained release drug according to claim 1 whose solubility to the water of 
polyvalent metallic salt is about 0 thru/or about 0.1% (w/w). 

[Claim 13] They are about 0.1 thru/or the sustained release drug according to claim 1 which 
comes to carry out content about 50% (w/w) about polyvalent metallic salt. 

[Claim 14] The sustained release drug according to claim 1 whose biodegradation nature polymer 
is aliphatic series polyester. 

[Claim 15] The sustained release drug according to claim 14 whose aliphatic series polyester is 
the polymer of a lactic acid and a glycolic acid. 

[Claim 16] The sustained release drug according to claim 15 whose presentation ratio (a mol / 
mol %) of a lactic acid and a glycolic acid is about 40 [100/0 thru/or ]/60. 
[Claim 17] The sustained release drug according to claim 15 whose weight average molecular 
weight of a polymer is about 3.000 thru/or about 20,000. 

[Claim 18] The sustained release drug according to claim 14 whose aliphatic series polyester is 
the homopolymerization object of a lactic acid. 

[Claim 19] The sustained release drug according to claim 18 whose weight average molecular 

weight of a homopolymerization object is about 3,000 thru/or about 20,000. 

[Claim 20] The sustained release drug according to claim 1 which is a microcapsule. 

[Claim 21] The sustained release drug according to claim 20 whose microcapsule is an object for 

iryection. 
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[Claim 22] The sustained release drug according to claim 1 which is an object for injection. 
[Claim 23] Use of the water-insoluble nature of the water-soluble peptide sex physiology active 
substance except the endothelin antagonist for manufacture of a sustained release drug or water 
poorly soluble polyvalent metallic salt, and a biodegradation nature polymer. 
[Claim 24] The manufacturing method of the sustained release drug characterized by giving the 
s/o/w mold emulsion which distributed the water-insoluble nature or water poorly soluble 
polyvalent metallic salt of a water-soluble peptide sex physiology active substance except an 
endothelin antagonist to the oil phase containing a biodegradation nature polymer, prepared the 
s/o mold emulsion, added the obtained s/o mold emulsion to the aqueous phase, prepared the 
s/o/w mold emulsion, and was subsequently obtained to underwater desiccation. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the sustained release drug which comes to 
contain the water-insoluble nature or the water poorly soluble polyvalent metallic salt, and the 
biodegradation nature polymer of a water-soluble peptide sex physiology active substance 
except an endothelin antagonist. 
[0002] 

[Description of the Prior Art] It is known that various pharmacological actions are shown in a 
living body, among these a physiological active substance especially a peptide, or its derivative is 
made to produce in large quantities using living bodies, such as Escherichia coli, yeast, an animal 
ceil, or a hamster, by development of the technique of chemosynthesis or gene engineering, and 
a cell technology about some, and application as drugs is achieved. However, generally, since the 
half-life in the living body is short, these peptides need a frequent administration, and a patient's 
corporal burden accompanying injection has some which cannot be disregarded. In order to solve 
this problem, the various attempts in which a sustained release drug is developed are made. How 
the 1 St trouble when developing the sustained release drug of a water-soluble physiological 
active substance, especially a water-soluble peptide (a peptide may only be called below) 
controls the solubility of a peptide occurs. That is, it is controlling the emission rate of a peptide. 
Insoluble zinc-protamine-alphaHnterferon complex is indicated by Patent Publication Heisei No. 
500286 [ three to ]. Moreover, the system which made the poly lactide distribute a 
macromolecule polypeptide is indicated by JP,63-2930,A. A water-soluble peptide is changed 
into the peptide salt of water-insoluble nature at JP,5-221855,A and JP.6-172208.A, and the 
technique of making a minute ball incorporating a water-soluble peptide efficiently is indicated by 
suspending to the organic medium containing a biodegradation nature giant-molecule 
polymerization object. The water-insoluble nature peptide used in this official report is an 
organic-acid salt to the basic section inside a water-soluble peptide molecule, and is the 
pamoate, a tannic acid, stearin acid, or palmitate. 
[0003] 

[Problem(s) to be Solved by the Invention] Although the various attempts in which the sustained 
release drug of a water-soluble physiological active substance is manufactured as mentioned 
above are made, there is nothing that can still be satisfied, and the enclosure effectiveness of a 
water-soluble physiological active substance is high, exsorption of the water-soluble 
physiological active substance in early stages of after administration is controlled, a water- 
soluble physiological active substance emission rate is fixed, and, moreover, development of a 
sustained release drug with a water-soluble stable physiological active substance is desired. 
[0004] 

[Means for Solving the Problem] The place which inquired wholeheartedly in order that this 
invention persons might solve the above-mentioned trouble, A water-soluble peptide sex 
physiology active substance with the acidic group except an endothelin antagonist, or its water- 
soluble salt the water of the physiological active substance generated from (a physiological 
active substance may only be called hereafter) and water-soluble polyvalent metallic salt — 
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insoluble — or water poorly soluble polyvalent metallic salt By manufacturing (complex may only 
be called hereafter) and making a biodegradation nature polymer distribute this, the incorporation 
effectiveness to the inside of the biodegradation nature polymer of a physiological active 
substance rose by leaps and bounds, and it found out that a sustained release drug also with 
little exsorption of the drug immediately after administration was got by the living body. This 
invention was completed as a result of inquiring further based on this knowledge. Namely, the 
sustained release drug with which this invention comes to contain the water-insoluble nature or 
the water poorly soluble polyvalent metallic salt, and the biodegradation nature polymer of a 
water-soluble peptide sex physiology active substance except (1) endothelin antagonist. (2) The 
sustained release drug of the aforementioned (1) publication whose physiological active 
substance is a water-soluble peptide or its derivative, (3) A peptide Hormone, cytokine, a blood- 
making factor, a growth factor, an enzyme, The sustained release drug of the aforementioned (2) 
publication which is fusibility or a solubilization acceptor, an antibody, a peptide nature antigen, a 
blood coagulation factor, or an adhesion factor. (4) The sustained release drug of the 
aforementioned (1) publication whose physiological active substance is hormone, (5) The 
sustained release drug of the aforementioned (4) publication whose hormone is a growth 
hormone, (6) The sustained release drug of the aforementioned (4) publication whose hormone is 
an insulin, the sustained release drug of the aforementioned (1) publication whose (7) 
physiological active substances are cytokine, (8) The sustained release drug of the 
aforementioned (7) publication whose cytokine is interferon. (9) The sustained release drug of 
the aforementioned (1) publication whose physiological active substance is a growth factor, (10) 
The sustained release drug of the aforementioned (1) publication whose polyvalent metallic salt 
is a transition-metals salt, (11) The sustained release drug of the aforementioned (1) publication 
whose polyvalent metallic salt is zinc salt, the sustained release drug of the aforementioned (1) 
publication whose solubility to the water of (12) polyvalent metallic salt is about 0 thru/or about 
0.1% (w/w) at 20 degrees C, (13) The sustained release drug of the aforementioned (1) 
publication whose solubility to the water of polyvalent metallic salt is about 0 thru/or about 
0.01% (w/w), (14) Polyvalent metallic salt About 0.1 thru/or the sustained release drug of the 
aforementioned (1) publication which comes to carry out content about 50% (w/w), (15) 
Polyvalent metallic salt About 0.1 thru/or the sustained release drug of the aforementioned (1) 
publication which comes to carry out content about 30% (w/w). (16) The sustained release drug 
of the aforementioned (1) publication whose biodegradation nature polymer is aliphatic series 
polyester. (17) The sustained release drug of the aforementioned (16) publication whose aliphatic 
series polyester is the polymer of a lactic acid and a glycolic acid. (18) The sustained release 
drug of the aforementioned (17) publication whose presentation ratio (a mol / mol %) of a lactic 
acid and a glycolic acid is about 40 [ 100/0 thru/or ]/60. (19) The sustained release drug of the 
aforementioned (18) publication whose presentation ratio (a mol / mol %) is about 45 [ about 
90/10 thru/or ]/55. (20) The sustained release drug of the aforementioned (17) publication 
whose weight average molecular weight of a polymer is about 3,000 thru/or about 20,000. (21) 
The sustained release drug of the aforementioned (17) publication whose weight average 
molecular weight of a polymer is about 3.000 thru/or about 1 4.000, (22) The sustained release 
drug of the aforementioned (16) publication whose aliphatic series polyester is the 
homopolymerization object of a lactic acid. (23) The sustained release drug of the 
aforementioned (22) publication whose weight average molecular weight of a homopolymerization 
object is about 3.000 thru/or about 20,000. (24) The sustained release drug of the 
aforementioned (22) publication whose weight average molecular weight of a homopolymerization 
object is about 3.000 thru/or about 14.000, (25) The sustained release drug of the 
aforementioned (1) publication which is a microcapsule, the sustained release drug of the 
aforementioned (25) publication whose (26) microcapsules are the objects for injection. (27) Use 
of the water-insoluble nature of the water-soluble peptide sex physiology active substance 
except the endothelin antagonist for manufacture of the sustained release drug of the 
aforementioned (1) publication which is an object for injection, and (28) sustained release drugs 
or water poorly soluble polyvalent metallic salt, and a biodegradation nature polymer, And 
distribute the water-insoluble nature or water poorly soluble polyvalent metallic salt of a water- 
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soluble peptide sex physiology active substance except (29) endothelin antagonist to the oil 
phase containing a biodegradation nature polymer, and a s/o mold emulsion is prepared. A s/o 
mold emulsion is added to the aqueous phase, a s/o/w mold emulsion is prepared, and it is 
related with the manufacturing method of the sustained release drug characterized by 
subsequently to underwater desiccation attaching a s/o/w mold emulsion. 
[0005] 

[Embodiment of the Invention] It is lUPAC-IUB when displaying by the cable address about 
amino acid, a peptide, etc. in this specification. When an optical isomer may be in amino acid 
based on the cable address by the commission-on biochemical no noodle clay char (Commission 
on Biochemical Nomenclature), or the common use cable address in the field concerned. L 
bodies shall be shown if not shown especially clearly. The physiological active substance in the 
water-insoluble nature or water poorly soluble polyvalent metallic salt of a physiological active 
substance is a physiological active substance with an acidic group. In here, a carboxyl group, a 
sulfonic group, etc. are mentioned as an acidic group, for example. A physiological active 
substance is a physiological active substance which contains amino acid in intramolecular with 
peptide linkage, and has an acidic group in it preferably. This acidic group may originate in amino 
acid. A physiological active substance is the peptide which has an acidic group still more 
preferably, or its derivative. Solubility [ as opposed to / in a physiological active substance / 
water at 25 degrees C of a physiological active substance ] is more than 1% (w/w). 
[0006] As for a physiological active substance, it is desirable to have two or more carboxyl 
groups, the molecular weight of a physiological active substance — about 200 thru/or about 
200,000 — desirable — about 200 thru/or about 50,000 — it is molecular weight 500 [ about ] 
thru/or about 40,000 still more preferably. A hormone action is mentioned as a thing typical as 
activity of a physiological active substance. Moreover, any of a natural product, a compost, a 
semisynthesis object, and the product of gene engineering are sufficient as this physiological 
active substance, and these derivatives are further sufficient as it. Any of actuation nature or 
antagonism nature are sufficient as the operation mechanism of these physiological active 
substances. As the physiological active substance of this invention especially a water-soluble 
peptide, or its derivative, agonist or an antagonist etc. which can be combined with the acceptor 
of hormone, cytokine, a hematogenous factor, a growth factor, an enzyme, fusibility or a 
solubilization acceptor, an antibody or its fragmentation, a peptide nature antigen, a blood 
coagulation factor, an adhesion factor, or this physiological active substance, for example is 
mentioned. 

[0007] As hormone, an insulin, a growth hormone, a natriuresis peptide, gastrin, prolactin, 
adrenocorticotrophin (ACTH), thyrotropic hormone (TSH), luteinizing hormone (LH), follicle- 
stimulating hormone (FSH), Homo sapiens chorionic gonadotropin (HCG), motilin, kallikrein, etc. 
are mentioned, for example. Hormone is an insulin and a growth hormone preferably. 
[0008] As cytokine, lymphokine. a monokine, etc. are mentioned, for example. As lymphokine, 
interferon (alpha, a beta, gamma), interleukin (IL-2 thru/or IL-12). etc. are mentioned, for 
example. As a monokine, interleukin 1 (IL-1). a tumor necrosis factor, etc. are mentioned, for 
example. Cytokine is lymphokine preferably and is interferon (alpha, a beta, gamma) still more 
preferably. As a hematogenous factor, erythropoietin, a granulocyte colony-stimulating factor 
(G-CSF), a macrophage colony-stimulating factor (M-CSF), thrombopoietin. a platelet growth 
stimulator, megger karyocyte POTENSHIETA, etc. are mentioned, for example. As a growth 
factor, basic or acid fibroblast growth factors (FGF) or these families (an example, FGF-9, etc.), 
nerve cell growth factors (NGF) or these families, insulin-like growth factors (an example, IGF-1, 
IGF-2, etc.). the factors (BMP) that participate in bone growth, or these families are mentioned, 
for example. As an enzyme, superoxide DISUMYUTAZE (SOD), a tissue plasminogen activator 
(TPA), etc. are mentioned, for example. As a fusibility acceptor, fusibility interleukin 6 (IL-6) 
acceptor, insulin-like growth factor binding protein (IGFBP). a fusibility tumor necrosis factor 
acceptor, a fusibility epidermal growth factor acceptor, a fusibility interleukin 1 acceptor, etc. are 
mentioned. What solubilized a well-known acceptor, for example, an interleukin 1 acceptor, 
interleukin 6 acceptor, a tumor necrosis factor acceptor, FASU (Fas) ligand, etc. by the gene 
engineering-technique as a solubilization acceptor is mentioned. As an antibody, a Homo sapiens 
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mono-KUNARU antibody, the Homo sapiens-mouse chimera monoclonal antibody which consists 
of a variant part of the mouse origin and a constant region of the Homo sapiens origin are 
mentioned, for example. As a type of an antibody, IgM, IgG. IgE. etc. are mentioned, for example. 
As an antigen, what is recognized, for example by said antibody is mentioned, and a platelet, a 
virus, etc. are mentioned further. As a blood coagulation factor, factor VIII etc. is mentioned, for 
example. Fibronectin, ICAM~1 , etc. are mentioned as an adhesion factor. As a physiological 
active substance, endothelin. Arg-Gly-Asp-Ser (RGDS), a hypophysis adenylate-cyclase 
activation polypeptide (PACAP). etc. are mentioned further. 

[0009] A physiological active substance is changed into the water-insoluble nature or water 
poorly soluble polyvalent metallic salt of a physiological active substance by making water- 
soluble polyvalent metallic salt contact. As polyvalent metal in water-soluble polyvalent metallic 
salt, the metal of II **, III **, or IV ** is mentioned, for example, and alkaline earth metal (an 
example, calcium, magnesium, etc.), transition metals [iron (II **. Ill **). copper (II **), zinc (II 
**), etc.], an Illb group metal [aluminum (II **. Ill **) etc.], an IVb group metal [tin (II **, IV **) 
etc.], etc. are specifically mentioned, polyvalent metal — desirable — alkaline earth metal or 
transition metals — further — desirable — zinc or calcium — it is zinc especially preferably. As 
water-soluble polyvalent metallic salt, the salt of polyvalent metal and an acid, for example, the 
salt of polyvalent metal and an inorganic acid, and the salt of polyvalent metal and an organic 
acid are mentioned, solubility [ as opposed to / the salt of polyvalent metal and an acid is 
desirable and / water at ordinary temperature (20 degrees C) ] — salt about 20mg [/ml ] or 
more — further — desirable — solubility — salt about 100mg [/ml ] or more — solubility is salt 
about 200mg [/ml ] or more especially preferably. As an inorganic acid in the salt of polyvalent 
metal and an inorganic acid, a hydrochloric acid, a sulfuric acid, a nitric acid, and thiocyanic acid 
are mentioned, for example. As an organic acid in the salt of polyvalent metal and an organic 
acid, aliphatic carboxylic acid and an aromatic series acid are mentioned, for example. Aliphatic 
carboxylic acid is a carbon number 2 thru/or aliphatic carboxylic acid of 9 preferably. As aliphatic 
carboxylic acid, aliphatic series monocarboxylic acid, aliphatic series dicarboxylic acid, aliphatic 
series tricarboxylic acid, etc. are mentioned, for example. These aliphatic carboxylic acid may be 
any of saturation or partial saturation. 

[0010] As aliphatic series monocarboxylic acid, a carbon number 2 thru/or the saturation 
aliphatic series monocarboxylic acid (an example, an acetic acid, a propionic acid, butanoic acid, 
a valeric acid, a caproic acid, enanthic acid, a caprylic acid, pelargonic acid, capric acid, etc.) of 9 
and a carbon number 2 thru/or the partial saturation aliphatic series monocarboxylic acid (an 
example, an acrylic acid, a PUROPI all acid, a methacrylic acid, a crotonic acid, isocrotonic acid, 
etc.) of 9 are mentioned, for example. As aliphatic series dicarboxylic acid, a carbon number 2 
thru/or the saturation aliphatic series dicarboxylic acid (an example, a malonic acid, a succinic 
acid, a glutaric acid, an adipic acid, pimelic acid, etc.) of 9 and a carbon number 2 thru/or the 
partial saturation aliphatic series dicarboxylic acid (an example, a maleic acid, a fumaric acid, a 
citraconic acid, mesaconic acid, etc.) of 9 are mentioned, for example. As aliphatic series 
tricarboxylic acid, a carbon number 2 thru/or the saturation aliphatic series tricarboxylic acid (an 
example, tricarballylic acid, 1 and 2, 3-butane tricarboxylic acid, etc.) of 9 are mentioned, for 
example. The above-mentioned aliphatic carboxylic acid does not have 1, and may have two 
hydroxyl groups, and a glycolic acid, a lactic acid, a glyceric acid, tartronic acid, a malic acid, a 
tartaric acid, a citric acid, etc. are mentioned as such an example, for example. Aliphatic 
carboxylic acid is aliphatic series monocarboxylic acid preferably, aliphatic carboxylic acid — 
further — desirable — a carbon number 2 thru/or the aliphatic series monocarboxylic acid of 9 
— they are a carbon number 2 thru/or saturation aliphatic series monocarboxylic acid of 3 
especially preferably. As a desirable example of aliphatic carboxylic acid, an acetic acid etc. is 
mentioned especially, for example. As an aromatic series acid, a benzoic acid, a salicylic acid, 
etc. are mentioned, for example, and it is a benzoic acid preferably. 

[0011] If the example of the salt of polyvalent metal and an inorganic acid, i.e., inorganic-acid 
polyvalent metallic salt, is given, they will be a halogenation salt (an example, a zinc chloride, 
calcium chloride), a sulfate, a nitrate, a thiocyanate, etc.. for example. If the example of the salt 
of polyvalent metal and aliphatic carboxylic acid, i.e., aliphatic-carboxylic-acid polyvalent metallic 
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salt, is given, they will be calcium acetate, zinc acetate, calcium propionate, glycolic-acid zinc, a 
calcium lactate. Iactic~acid zinc, and tartaric-acid zinc, for example. If the desirable example of 
aliphatic-carboxylic-acid polyvalent metallic salt is given, they will be calcium acetate and zinc 
acetate, for example. It will be zinc acetate etc. if a desirable example is given especially. If the 
example of the salt of polyvalent metal and an aromatic series acid, i.e., aromatic series acid 
polyvalent metallic salt, is given, they will be a benzoate, salicylate, etc., for example. It will be 
zinc benzoate if a desirable example is given especially. 

[0012] The water-insoluble nature or water poorly soluble polyvalent metallic salt of a 
physiological active substance is manufactured by mixing a physiological active substance and 
water-soluble polyvalent metallic salt in a solvent. Mixed actuation is performed underwater 
preferably, the quantitative ratio at the time of mixing a physiological active substance and 
water-soluble polyvalent metallic salt underwater (mole ratio) — 1:1 thru/or 1:1000 — desirable 
— 1:1 thru/or 1:100 — more — desirable — 1:1 thru/or 1:50 — it is 1:1 thru/or 1:10 especially 
preferably. [ for example. ] Moreover, both underwater concentration should just be the 
concentration more than the solubility of the complex generated by respectively independent 
solubility within the limits. pH which pH of the water solution at the time of the above-mentioned 
mixing does not spoil the bioactive of a physiological active substance, and does not lower 
extremely the solubility of a physiological active substance and each water-soluble polyvalent 
metallic salt is adopted Although mixed actuation is usually performed in distilled water, you may 
carry out by underwater [ which was adjusted to the acescence, neutrality, or alkalescence if 
needed ]. The water-insoluble nature or water poor solubility in this invention means that it is 
not irreversible, and is reversible and the solubility to water is very low. As solubility to water, 
there is no about 0 in the usual temperature (20 degrees C), and they are about 0 thru/or about 
0.01% (w/w) still more preferably about 0.1% (w/w). Thus, if needed, the obtained water-insoluble 
nature or water poorly soluble polyvalent metallic salt of a physiological active substance is 
used, a vacuum drying or after freeze-drying. the content of the water poorly soluble polyvalent 
metallic salt of the inside of the sustained release drug of this invention, and a physiological 
active substance — general — about 0.1% (w/w) — or they are about 1% (w/w) thru/or about 
30% (w/w) preferably about 50% (w/w). 

[0013] A macromolecule polymerization object refractory in water, or insoluble as a 
biodegradation nature polymer, for example, the example of aliphatic series polyester [and alpha- 
hydroxycarboxylic acid (an example — ) hydroxy dicarboxylic acid (an example — ), such as a 
glycolic acid, a lactic acid, and hydroxy butyric acid Homopolymer [ which was compounded from 
one or more sorts, such as hydroxy tricarboxylic acid (an example, citric acid, etc.), such as a 
malic acid, ], copolymers, or such mixture], Polly alpha-cyano acrylic ester, and polyamino acid 
(an example, Polly gamma-benzyl-L-glutamic acid, etc.) are mentioned. These may be mixed and 
used at a proper rate. Any of random, a block, and a graft are sufficient as the format of a 
polymerization. A biodegradation nature polymer is aliphatic series polyester [the homopolymer 
compounded from one or more sorts, such as an example, alpha-hydroxycarboxylic acid, hydroxy 
dicarboxylic acid (an example, a glycolic acid, a lactic acid, hydroxybutyric acid, etc.). and 
hydroxy tricarboxylic acid (an example, malic acid, etc.) (an example, citric acid, etc.), 
copolymers, or such mixture] preferably. The homopolymer and copolymer which were 
compounded from one or more sorts of alpha-hydroxycarboxylic acid (an example, a glycolic 
acid, a lactic acid, hydroxybutyric acid, etc.) are desirable from a viewpoint of positive 
biodegradation nature and biocompatibility among the above-mentioned aliphatic series 
polyester. Aliphatic series polyester is the copolymer compounded from one or more sorts of 
alpha-hydroxycarboxylic acid (an example, a glycolic acid, a lactic acid, hydroxybutyric acid, etc.) 
especially preferably. Moreover, these copolymers may be mixed and used, the biodegradation 
nature polymer in this invention — the very thing — it is manufactured by the well-known 
approach. 

[0014] Although any of D-object, L-object and D, and L-object are sufficient as the above- 
mentioned alpha-hydroxycarboxylic acid, D-object / L-object (a mol / mol %) does not have 
about 75/25, and its thing of the range of 75 is desirable about 25/. D-object / L-object (a 
mol / mol %) is about 30 [ about 60/40 thru/or ]/70 still more preferably. As an example of the 
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copolymer of the above-mentioned alpha-hydroxycarboxylic acid, the copolymer of a glycolic 
acid and other alpha-hydroxy acids is mentioned, and a lactic acid and 2-hydroxybutyric acid are 
desirable as these alpha-hydroxy acids. The copolymer of alpha-hydroxycarboxylic acid is a 
lactic-acid-glycolic-acid copolymer or a 2-hydroxybutyric acid-glycolic-acid copolymer 
preferably. The copolymer of alpha-hydroxycarboxylic acid is a lactic-acid-glycolic-acid 
copolymer especially preferably. 

[0015] In a lactic-acid-glycolic-acid copolymer, the presentation ratio (a lactic acid/glycolic 
acid) (a mol / mol %) does not have about 100/0, and 60 is desirable about 40/. This 
presentation ratio is about 45 [ about 90/10 thru/or ]/55 still more preferably. A presentation 
ratio is about 45 [ about 80/40 thru/or ]/55 especially preferably, the weight average molecular 
weight of a lactic-acid-glycolic-acid copolymer — about 3,000 thru/or about 20,000 — desirable 
— about 3.000 thru/or about 14,000 — it is about 3,000 thru/or 12,000 still more preferably. 
Moreover, as for degree of dispersion (weight average molecular weight/number average 
molecular weight) of a lactic-acid-glycolic-acid copolymer, about 1 .2 to about 4.0 is desirable. It 
is about 1.5 to about 3.5 still more preferably, a lactic-acid-glycolic-acid copolymer — the very 
thing — according to a well-known manufacturing method, for example, an approach given in 
JP,61-28521,A, it is compoundable. As for this copolymer, what was compounded by the non- 
catalyst dehydration polycondensation is desirable. In a 2-hydroxybutyric acid-glycolic-acid 
copolymer, the case where glycolic acids are about 1 0 thru/or about 75-mol %, and the 
remainder is 2-hydroxybutyric acid is desirable. A glycolic acid is about 20 thru/or about 75- 
mol% of case still more preferably. A glycolic acid is about 30 thru/or about 70-mol% of case 
especially preferably. As for the weight average molecular weight of a 2-hydroxybutyric acid- 
glycolic-acid copolymer, about 2,000 thru/or about 20.000 are desirable. As for degree of 
dispersion (weight average molecular weight/number average molecular weight) of a 2- 
hydroxybutyric acid-glycolic-acid copolymer, about 1.2 thru/or 4.0 are desirable. Degree of 
dispersion is about 1.5 thru/or 3.5 especially preferably. A 2-hydroxybutyric acid-glycolic-acid 
copolymer is compoundable according to a well-known manufacturing method, for example, an 
approach given in JP,61-28521,A. As for this copolymer, what was compounded by the non- 
catalyst dehydration polycondensation is desirable. The homopolymer of a lactic acid is 
mentioned as a desirable example of the homopolymer of the above-mentioned alpha- 
hydroxycarboxylic acid, the weight average molecular weight of a lactic-acid homopolymer — 
about 3.000 thru/or about 20,000 — it is about 3.000 thru/or about 1 4.000 preferably, a lactic- 
acid homopolymer — the very thing — according to a well-known manufacturing method, for 
example, an approach given in JP,61-28521,A, it is compoundable. As for this homopolymer, what 
was compounded by the non-catalyst dehydration polycondensation is desirable. 
[0016] The above-mentioned 2-hydroxybutyric acid-glycolic-acid copolymer may be used mixing 
with polylactic acid further. As this polylactic acid, although any of D-object, L-objects, and such 
mixture are sufficient, D-object / L-object (a mol / mol %) does not have about 75/25, and the 
thing of the range of 80 is desirable about 20/, D-object / L-object (a mol / mol %) is about 25 
[ about 60/40 thru/or ]/75 still more preferably. D-object / L-object (a mol / mol %) is about 25 
[ about 55/45 thru/or ]/75 especially preferably, the weight average molecular weight of this 
polylactic acid — about 1,500 thru/or about 20,000 ~ it is about 1,500 thru/or about 10,000 
preferably. Moreover, as for degree of dispersion of polylactic acid, about 1 .2 thru/or about 4.0 
are desirable. Degree of dispersion is about 1 .5 thru/or about 3.5 especially preferably. About the 
manufacturing method of polylactic acid, the approach of carrying out ring opening 
polymerization of the lactide which is the dimer of a lactic acid, and the approach of carrying out 
the dehydration polycondensation of the lactic acid are learned. In order to obtain the 
comparatively low-molecular polylactic acid used by this invention, the approach of carrying out 
the direct dehydration polycondensation of the lactic acid is desirable. This approach is indicated 
by JP,61-28521,A. When mixing and using a 2-hydroxybutyric acid-glycolic-acid copolymer and 
polylactic acid, the mixing ratio is about 90 [ about 10/90 thru/or ]/10 (% of the weight). A mixing 
ratio is about 80 [ about 20/80 thru/or ]/20 preferably. Mixing ratios are about 30/70 thru/or 
70/30 still more preferably. 

[0017] Weight average molecular weight means the molecular weight of the polystyrene 
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conversion which weight average molecular weight measured with gel permeation 
chromatography (GPC) by using as a reference material the polystyrene which is nine kinds, 
120.000, 52.000, 22.000, 9,200. 5,050, 2,950. 1.050. 580. and 162, among this specification. Number 
average molecular weight is also calculated by GPC measurement. Degree of dispersion is 
calculated from weight average molecular weight and number average molecular weight. GPC 
measurement used GPC column KF804L x 2 (Showa Denko make) and the RI monitor L-3300 
(Hitachi make), and used chloroform as a mobile phase. 

[001 8] Generally the copolymer compounded by the above-mentioned non-catalyst dehydration 
polycondensation has the carboxyl group of isolation at the end. In this invention, a 
biodegradation nature polymer has the carboxyl group of isolation at the end preferably. The 
biodegradation nature polymer which has the carboxyl group of isolation at the end is a 
biodegradation nature polymer the number average molecular weight by GPC measurement and 
whose number average molecular weight by the end group determination correspond mostly. The 
number average molecular weight by the end group determination is the following, and is made 
and computed. It is 0.05 N about the carboxyl group in this solution, dissolving a biodegradation 
nature polymer (about 1 g thru/or 3g) in the mixed solvent of an acetone (25 ml) and a methanol 
(5ml), and using a phenolphthalein as an indicator. It titrated promptly under churning at a room 
temperature with an alcoholic pottasium hydroxide solution, and the number average molecular 
weight by the end group determination was computed by the degree type. 
Number average molecular weight by the end group determination = 20,000 A/BA: Mass of a 
biodegradation nature polymer (g) B: It added even to the titration end point. 0.05 N Alcoholic 
pottasium hydroxide solution It is compounded by the non-catalyst dehydration 
polycondensation method from (ml, for example, one or more kinds of alpha-hydroxy acids), and 
the number average molecular weight by GPC measurement and the number average molecular 
weight by the end group determination are mostly in agreement in the polymer which has the 
carboxyl group of isolation at the end. On the other hand, it is compounded by the ring-opening- 
polymerization method using a catalyst from an annular dimer, and the number average molecular 
weight by the end group determination far exceeds the number average molecular weight by 
GPC measurement in the polymer which essentially does not have an isolation carboxyl group at 
the end. The polymer which has the carboxyl group of isolation at the end by this difference is 
clearly distinguishable from the polymer which does not have an isolation carboxyl group at the 
end. 

[0019] The number average molecular weight by GPC measurement to the number average 
molecular weight by the end group determination being an absolute value Various analysis, 
Although the most important evaluation is difficult since it is the relative value changed with 
analysis conditions (for example, selection of the class of mobile phase, the class of column, a 
reference material, and slice width of face, selection of the base line, etc.) For example, it says 
that the number average molecular weight according that the number average molecular weight 
by GPC measurement and the number average molecular weight by the end group determination 
are mostly in agreement to the end group determination is within the limits of about 0.5 times of 
the number average molecular weight by GPC measurement thru/or about twice. Preferably, it 
says that it is within the limits of about 0.8 times thru/or about 1.5 times. Moreover, the case 
where the number average molecular weight according that the number average molecular weight 
by the end group determination far exceeds the number average molecular weight by GPC 
measurement to the end group determination exceeds the twice [ about ] of the number average 
molecular weight by GPC measurement is said. 

[0020] The sustained release drug of this invention is manufactured by distributing or dissolving 
the water-insoluble nature or water poorly soluble polyvalent metallic salt of a physiological 
active substance which mixes a physiological active substance and water-soluble polyvalent 
metallic salt, and is obtained in a biodegradation nature polymer. As a manufacturing method of a 
sustained release drug, the approach of applying, for example to the underwater drying method, a 
phase separation method, a spray drying method, or these etc. is mentioned. Below, the 
manufacture approach in the case of manufacturing a microcapsule is described as a sustained 
release drug. 
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[0021] (b) The underwater drying method (o/w law) 

In this approach, the organic solvent solution of a biodegradation nature polymer is produced 
first. As for the organic solvent used in the case of manufacture of the sustained release drug of 
this invention, it is desirable that the boiling point is 120 degrees C or less. As this organic 
solvent, halogenated hydrocarbon (an example, dichloromethane, chloroform, carbon 
tetrachloride, etc.). alcohols (ethanol. methanol), an acetonitrile, etc. are mentioned, for example. 
These may be mixed and used at a proper rate. Organic solvents are dichloromethane and an 
acetonitrile preferably. An organic solvent is dichloromethane especially preferably. Although the 
concentration in the organic solvent solution of a biodegradation nature polymer changes with 
the molecular weight of a biodegradation nature polymer, classes of organic solvent, etc., 
generally it is chosen from about 0.01 thru/or about 80% (w/w). There is no about 0.1 still more 
preferably and they are about 1 thru/or about 60% especially preferably about 70% (w/w). Thus, 
into the organic solvent solution of the obtained biodegradation nature polymer, as occasion 
demands, freeze drying or after carrying out a vacuum drying, it adds, and the water-insoluble 
nature or water poorly soluble polyvalent metallic salt of a physiological active substance is 
dissolved. Under the present circumstances, it is made for the upper limit of the weight ratio of a 
complex:biodegradation nature polymer to become desirable to about 1:2 to about 1:3 as for the 
addition of complex. Subsequently, after adding further the organic solvent solution prepared by 
doing in this way into the aqueous phase and making an o/w emulsion form using a turbine mold 
agitator etc.. an oil phase solvent is evaporated and a microcapsule is manufactured. Generally 
the aqueous-phase volume in this case is chosen from about 1 time of the oil phase volume 
thru/or about 10,000 times. It is chosen out of twice [ about ] thru/or about 5.000 times still 
more preferably. It is especially chosen out of about 5 times thru/or about 2,000 times 
preferably. An emulsifier may be added into the aqueous phase outside the above. As long as 
this emulsifier can generally form a stable o/w emulsion, any are sufficient as it. As an emulsifier, 
an anionic surface active agent, a nonionic surfactant, a polyoxyethylene-castor-oil derivative, a 
polyvinyl pyrrolidone, polyvinyl alcohol, a carboxymethyl cellulose, lecithin, gelatin, hyaluronic 
acid, etc. are mentioned, for example. These may be used combining them suitably. The 
concentration of the emulsifier in the outside aqueous phase is about 0.001% thru/or 20% (w/w) 
preferably. About 0.01% cannot be found still more preferably and they are about 0.05% thru/or 
5% (w/w) especially preferably 10% (w/w). In the above-mentioned o/w method, a microcapsule 
may be manufactured by the approach, i.e., the s/o/w method, of distributing complex in the 
organic solvent solution of a biodegradation nature polymer. 
[0022] (b) The underwater drying method (w/o/w law) 

In this approach, the organic solvent solution of a biodegradation nature polymer is manufactured 
first. Under the present circumstances, although the concentration in the organic solvent 
solution of a biodegradation nature polymer changes with the molecular weight of a 
biodegradation nature polymer, classes of organic solvent, etc., generally it is chosen from about 
0.01 thru/or about 80% (w/w). There is no about 0.1 still more preferably and they are about 1 
thru/or about 60% especially preferably about 70% (w/w). The water dispersion of complex is 
used as an inland water phase. The concentration in the water dispersion of complex is about 
10% (w/v) thru/or about 90% (w/v). The water dispersion of the above-mentioned complex is 
emulsified in the organic solvent solution of a biodegradation nature polymer, it distributes, and a 
w/o emulsion is manufactured. Emulsification actuation is performed by the well-known 
distributed approach. Emulsification actuation is performed using for example, a turbine mold 
agitator, a homogenizer. etc. Under the present circumstances, it is made for the upper limit of 
the weight ratio of an inland water phase and a biodegradation nature polymer to become to 
about 1:3 preferably to about 1:2. the ratio of an inland water phase and the organic solvent 
solution of a biodegradation nature polymer — 1:1,000 (v/v) thru/or 1:1 (v/v) — desirable — 
1:100 (v/v) thru/or 1:5 (v/v) — it is 1:50 (v/v) thru/or 1:5 (v/v) especially preferably. 
Subsequently, the w/o emulsion manufactured by doing in this way is further added into the 
aqueous phase, a w/o/w emulsion is manufactured, an oil phase solvent is evaporated and a 
microcapsule is manufactured. Concrete operations apply to the above-mentioned (b). 
[0023] As for the sustained release drug used by this invention, it is desirable that it is a 
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particleHike. A sustained release drug is because the direction prescribed for the patient through 
the hypodermic needle used for hypodermically [ usual ] or an intramuscular injection does not 
give too much pain to a patient. The particle diameter of this sustained release drug does not 
have about 0.1 as mean particle diameter, does not have about 1 [ 300-micrometer ] preferably, 
and is about 2 thru/or 100 micrometers especially preferably 150 micrometers. A particle-like 
sustained release drug may be called a microcapsule among this specification. A microcapsule 
may be called a microsphere. 

[0024] The sustained release drug of this invention can be pharmaceutical-preparation-ized to 
various dosage forms by the ability using the microcapsule as a microcapsule as a source 
material, and can be prescribed for the patient as parenteral agents (passing membrane agent 
[ uterus the injections to an example, intramuscular, hypodermically, an organ, etc. or an 
embedding agent a nasal cavity, the rectum, ] etc.), oral agents (liquids and solutions, such as 
solid preparations, such as an example, capsules (an example, hard capsules, elastic capsule, 
etc.), a granule, and powder, and suspension etc.), etc. As for especially a sustained release drug, 
in this invention, it is desirable that it is an object for injection. For example, when a sustained 
release drug is a microcapsule, the practical gradual release pharmaceutical preparation for 
injection is obtained by making a microcapsule into the mixture with dispersants (polysaccharide, 
such as a surface active agent of an example, Tween 80, HCO-60. etc.. a carboxymethyl 
cellulose, sodium alginate, and hyaluronic acid etc.), preservatives (an example, methylparaben, 
propylparaben, etc.). isotonizing agents (an example, a sodium chloride, a mannitol. a sorbitol, 
grape sugar, etc.), etc. Moreover, it considers as the thing which mixed the lipid by which lecithin 
etc. is not in vegetable oil, such as sesame oil and corn oil, or this, or the sustained-release 
injections which distributes with a medium-chain-fatty-acid triglyceride (an example, migriol 
812), and can actually be used as oily suspension. 

[0025] When a sustained release drug is a microcapsule, about 0.1 thru/or the range of about 
300 micrometers are mentioned as mean particle diameter that the particle diameter of a 
microcapsule should just be range with which it is satisfied of the degree of dispersion and 
needle penetration nature in using it as suspension for injection. Particle diameter does not have 
about 1 preferably and about 2 thru/or the range of it are about 100 micrometers especially 
preferably about 150 micrometers. Although the approach of making all manufacture processes 
sterile, the approach of sterilizing by the gamma ray. the approach of adding antiseptics, etc. are 
mentioned in order to use the above-mentioned microcapsule as sterile preparation, it is not 
limited especially. 

[0026] The sustained release drug of this invention can be used for insurance to mammalians (an 
example. Homo sapiens, a cow, a pig. a dog. a cat, a mouse, a rat. rabbit, etc.) by low toxicity. 
Adaptation of the sustained release drug of this invention changes with physiological active 
substances to be used. The sustained release drug of this invention is effective in the therapy or 
prevention of the neutropenia after cancer chemotherapy etc.. when a physiological active 
substance is an insulin, it is interferon-alpha at a diabetic therapy or prevention, it is 
erythropoietin at the therapy or prevention of a renal cancer, hepatitis C, etc., and it is a growth 
hormone at an anemic therapy or prevention, and it is a granulocyte colony-stimulating factor at 
the therapy or prevention of hypoplasia etc. Moreover, when a physiological active substance is 
erythropoietin, the sustained release drug of this invention is effective also in the hematogenous 
promotion for an autotransfusion. Although the dose of a sustained release drug changes 
variously with the class of physiological active substance, a content and the persistence time of 
emission, the object illness, object animals, etc., it should just be an effective dose of a 
physiological active substance. As a dose per time of this physiological active substance, when a 
sustained release drug is one-week mold pharmaceutical preparation, for example, they are one 
adult and abbreviation preferably. 0.0001 Or it can choose out of the range of 10 mg/kg weight 
suitably. It is abbreviation still more preferably. 0.0005 Or it can choose out of the range of 1 
mg/kg weight suitably. The dose of a sustained release drug is abbreviation preferably per time 
one adult. 0.0005 Or it can choose out of the range of 50 mg/kg weight suitably. It is 
abbreviation still more preferably. It can choose out of the range of 0.0025 thru/or 10 mg/kg 
weight suitably. The count of administration can be chosen at 1 time and two weeks, and can 
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choose it as four weeks suitably once at one week by the class of physiological active 
substances, such as 1 etc. time, a content, a pharmaceutical form and the persistence time of 
emission, the object illness, an object animal, etc. Although preservation of the pharmaceutical 
preparation of this invention is saved in ordinary temperature or a cool place, it is a cool place 
preferably. Ordinary temperature or a cool place here is defined in a Japanese pharmacopoeia. 
That is, 1 5 thru/or 25 degrees 0 are meant as ordinary temperature, and 1 5 degrees C or less 
are meant as a cool place. 
[0027] 

[Example] Although an example is given to below and this invention is explained to it still more 
concretely, these do not limit this invention. 

The solution made to dissolve the pig insulin (27.3U/mg, DIOSHINSU. Netherlands) of 10.5g of 
examples of reference in 22ml of lOOmM sodium-hydroxide water solutions and the solution 
made to dissolve 1g zinc acetate (two hydrates) in 10ml distilled water were mixed, and it was 
left at the room temperature for 1 hour. About 3,000 rpm Centrifugal separation actuation was 
performed (05 — 22, Hitachi), and supernatant liquid was thrown away. Centrifugal separation was 
again performed further for this after distributing to distilled water. After throwing away 
supernatant liquid, little distilled water was added, it freeze-dried, and about 1g rough pig insulin 
zinc salt was obtained as desiccation powder. In order to investigate the insulin content in the 
obtained powder, it shook for 3 hours, the EDTA solution of 50mM(s) which contain an 
acetonitrile 30% extracted, and the quantum was carried out with high performance 
chromatography (HPLC). Consequently. 47.6mg of pig insulins was contained per lOOmg of 
desiccation powder. 

[0028] 104g of nitroso ethylurea was added little by little to 168ml of 240% potassium-hydroxide 
water solutions of examples of reference, and ethyl ether 1.000ml mixture under ice-cooling 
churning. The ether layer of the produced yellow was separated, and the granular potassium 
hydroxide was added and it dried. Subsequently, the potassium hydroxide was removed and 
about 900ml of diazo ethane solutions was obtained. The lactic-acid-glycolic-acid copolymer (a 
lactic acid/glycolic acid = 50/50 (a mol / mol %)) of weight average molecular weight 5,800 
[ about ] and 130g were dissolved in 1,900ml of methylene chlorides, and churning cooling was 
carried out. The above-mentioned diazo ethane solution was dropped under ice-cooling, and it 
agitated under the room temperature after that for 2 hours. Ethyl ester 131g of a lactic-acid- 
glycolic-acid copolymer was obtained by carrying out reduced pressure distilling off of the 
solvent after overnight neglect, and carrying out the vacuum drying of the residue at a room 
temperature. 

[0029] In the solution which dissolved the human growth hormone (a biotechnology general 
company, U.S.) of 31 mg of examples of reference in 0.9ml distilled water, the water solution 
which dissolved the zinc acetate (dihydrate) of 9.98. 29.43, 49.88. 69.84. 79.81, or 99.77microg in 
distilled water of lOOmicrol was mixed. The mole ratios of zinc/growth hormone are 1, 3, 5, 7, 8, 
and 1 0, respectively. When this mole ratio was 5. about 60% of the growth hormone precipitated, 
and about 1 00% of growth hormone precipitated or more by seven. 

[0030] 1 ml (200mg/(ml)) of zinc acetate (two hydrates) water solutions and 1 ml of 1 convention 
sodium hydroxides were added to 200ml (40 billion international units are contained) of example 
1 interferon-alpha water solutions, and it put at 4 degrees C after mixing overnight. By 3,000rpm. 
insoluble complex was collected after centrifugal separation, it freeze-dried, and about 200mg 
rough interferon-alpha zinc salt was obtained. In the solution which dissolved ethyl ester 1 .5g of 
1.5g (a lactic acid / glycolic-acid ratio = 50/50, molecular weight 5800. Wako Pure Chem make) 
of lactic-acid-glycolic-acid copolymers, and the lactic-acid-glycolic-acid copolymer obtained in 
the example 2 of reference in dichloromethane 4ml, the 200mg of the above mentioned rough 
interferon-alpha zinc salt was added, it stirred for about 30 seconds with the homogenizer (poly 
TRON) in it, and the s/o emulsion was obtained in it. 0.1% which adjusted the obtained s/o 
emulsion at 1 8 degrees C beforehand (w/w) 700ml of polyvinyl alcohol (EG-40. product made 
from Japanese synthetic chemistry) water solutions It pours into inside, a turbine mold 
homomixer is used, and it is 6,000 rpm. It considered as the s/o/w emulsion. This s/o/w 
emulsion was agitated at the room temperature for 3 hours, dichloromethane was vaporized, and 
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the oil phase was solidified. Subsequently, about 2.000 rpm Centrifugal separation actuation was 
performed (05 — 22. Hitachi), and supernatant liquid was thrown away. Centrifugal separation was 
again performed further for the residue obtained after distributing to distilled water. After having 
added 50mg of D-mannitol to the microcapsule by which uptake was carried out, adding still 
more nearly little distilled water and re-distributing, these dispersion liquid were freeze-dried and 
the powder-like microcapsule was obtained. 

[0031] It is dichloromethane 6.6g (5ml) in 3.6g (a lactic acid/glycolic acid = 75/25 (a mol / mol %). 
weight average molecular weight 13.585. number average molecular weight 4.413, product made 
from the Wako Pure Chem industry) of example 2 lactic-acid-glycolic-acid copolymers. In 
addition, it dissolved. Moreover, it is dichloromethane 6.6g (5ml) in 420mg (200mg of pig insulins 
is contained) of rough pig insulin zinc salt obtained in the example 1 of reference. After 
distributing and mixing both, it stirred for about 10 seconds with the homogenizer (poly TRON), 
and the s/o emulsion was obtained. 0.1% which adjusted the obtained s/o emulsion at 18 degrees 
C beforehand (w/w) It pours in into 800ml of polyvinyl alcohol (EG-40. product made from 
Japanese synthetic chemistry) water solutions, a turbine mold homomixer is used, and it is 6.000 
rpm. It considered as the s/o/w emulsion. This s/o/w emulsion was agitated at the room 
temperature for 3 hours, dichloromethane was vaporized, and the oil phase was solidified. 
Subsequently, about 2,000 rpm Centrifugal separation actuation was performed (05 — 22. Hitachi), 
and supernatant liquid was thrown away. . Centrifugal separation was again performed further for 
the residue obtained after distributing to distilled water. After having added 50mg of D-mannitoi 
to the microcapsule by which uptake was carried out, adding still more nearly little distilled water 
and re-distributing, these dispersion liquid were freeze-dried and the powder-like microcapsule 
was obtained (about 3g recovery). In order to investigate the insulin content in the obtained 
microcapsule, it shook for 3 hours, the EDTA solution of 50mM(s) which contain an acetonitrile 
30% extracted, and the quantum was carried out with high performance chromatography (HPLC). 
Consequently. 6.2mg of insulins was contained per microcapsule lOOmg. 

[0032] 1g of zinc chlorides was added to 8ml (Espo TM a parenteral solution 3000, Sankyo Co., 
Ltd. make) (12000 international units are contained) of example 3 erythropoietin parenteral 
solutions small quantity every, and it was left at the room temperature for 1 hour. After carrying 
out centrifugal separation of the mixed liquor obtained by 3,000rpm and distributing precipitate 
again to distilled water, precipitate was further obtained according to centrifugal separation. 
Little distilled water was added to this sediment, it freeze-dried, and 60mg of mixture of rough 
erythropoietin zinc salt and rough albumin zinc salt was obtained as powder. In the solution 
which dissolved 0.5g (a lactic acid / glycolic-acid ratio = 50/50. molecular weight 14000, Wako 
Pure Chem make) of lactic-acid-glycolic-acid copolymers in dichloromethane 1 .5ml. 60mg of 
mixture of above mentioned rough erythropoietin zinc salt and rough albumin zinc salt was 
added, it stirred for about 30 seconds with the homogenizer (poly TRON) in it, and the s/o 
emulsion was obtained in it. Subsequently, powder-like microcapsule 152mg was obtained like 
the example 1. 

[0033] The example 4 human growth hormone (Genotropin TM 1 6IU, the Sumitomo 
Pharmaceuticals incorporated company make) was dissolved in 1ml of distilled water, lOOmicro 
(10mg/(ml)) of zinc chloride water solutions I was added further, and it was left at the room 
temperature for 1 hour. After carrying out centrifugal separation of the mixed liquor obtained and 
distributing precipitate again to distilled water, precipitate was further obtained according to 
centrifugal separation. Little distilled water was added to this precipitate, it freeze-dried, and 
5.6mg of rough human growth hormone zinc salt was obtained as powder. In the solution which 
dissolved 0.5g (a lactic acid / glycolic-acid ratio = 75/25, molecular weight 9,800, Wako Pure 
Chem make) of lactic-acid-glycolic-acid copolymers in dichloromethane 1.5ml. the 5.6mg of the 
above mentioned rough human growth hormone zinc salt was added, it stirred for about 30 
seconds with the homogenizer (poly TRON) in it, and the s/o emulsion was obtained in it. 
Subsequently, powder-like microcapsule 121mg was obtained like the example 1. 
[0034] After making example 5 granulocyte-colony-stimulating-factor (Q-CSF) parenteral 
solution [fill glass CHINNOIPOJIEN (Filgrastin Neupogen) (trade name), Amgen. Inc., and U.S.] 
10ml (3x108 international units are contained) into neutrality in a rare sodium-hydroxide water 
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solution, 1ml (10mg/(ml)) of zinc chloride water solutions was added, and it was left at the room 
temperature for 1 hour. After carrying out centrifugal separation of the mixed liquor obtained and 
distributing precipitate again to distilled water, precipitate was further obtained according to 
centrifugal separation. Little distilled water was added to this precipitate, it freeze-dried. and 
4mg of rough granulocyte colony-stimulating factor zinc salt was obtained as powder. In the 
solution which dissolved 0.5g (a lactic acid / glycolic-acid ratio = 50/50, molecular weight 8.000, 
Wako Pure Chem make) of lactic-acid-glycolic-acid copolymers in dichloromethane 1.5ml, the 
4mg of the above mentioned rough granulocyte colony-stimulating factor zinc salt was added, it 
stirred for about 30 seconds with the homogenizer (poly TRON) in it, and the s/o emulsion was 
obtained in it. Subsequently, powder-like microcapsule llOmg was obtained like the example 1. 
[0035] After dissolving example 6 human-insulin (Homo sapiens recombinant insulin, Wako Pure 
Chem make) 5.21 mg (26U/mg) in 0.63ml of 57mM hydrochloric-acid water solutions. 0.35ml of 
0.05-N sodium-hydroxide water solutions was added, and pH obtained the human insulin solution 
near neutrality. 0.2ml (20mg/(ml)) of zinc acetate water solutions was added to this human 
insulin solution, and one evening was left at 4 degrees C. After carrying out centrifugal 
separation of the mixed liquor obtained by about 3.000 rpm and distributing precipitate again to 
distilled water, precipitate was further obtained according to centrifugal separation. Little distilled 
water was added to this precipitate, it freeze-dried, and 1 1 mg of rough human insulin zinc salt 
was obtained as powder. In the solution which dissolved 0.5g (a lactic acid / glycolic-acid ratio = 
50/50, molecular weight 6.000, Wako Pure Chem make) of lactic-acid-glycolic-acid copolymers 
in dichloromethane 1.5ml, the llmg of the above mentioned rough human insulin zinc salt was 
added, it stirred for about 30 seconds with the homogenizer (poly TRON) in it, and the s/o 
emulsion was obtained in it. Subsequently, powder-like microcapsule 105mg was obtained like 
the example 1 . 

[0036] 0.9g (a lactic acid / glycolic-acid ratio = 50/50, molecular weight 6.000. Wako Pure Chem 
make) of example lactic-acid of comparison-glycolic-acid copolymers was dissolved in 
dichloromethane 1.5ml. Human insulin lOOmg (0.0001% (w/w) of zinc contents (below)) which 
hardly contains zinc in this solution was added, it agitated for about 1 0 seconds with the vortex 
mixer after mixing and at a homogenizer (poly TRON). and the s/o emulsion was obtained. 
Subsequently, powder-like microcapsule 470mg was obtained like the example 1. In order to 
investigate the insulin content in the obtained microcapsule, it shook for 3 hours, the EDTA 
solution of 50mM(s) which contain an acetonitrile 30% extracted, and the quantum was carried 
out with high performance chromatography (HPLC). Consequently, 8.7mg of insulins was 
contained per microcapsule lOOmg. 

[0037] It distributed to 1ml (what dissolved a 5mg [ per 1ml of distilled water ] carboxymethyl 
cellulose, Img polysorbate 80. and a 50mg mannitol) of dispersion mediums for injection, and 
microcapsule 323mg of the shape of powder acquired in the example of experiment 1 example 2 
was administered hypodermically behind the male SD system rat of 6 weeks old (insulin dose: 
about 20mg per animal). After administration, it collected blood from the tail with time, and the 
pig insulin concentration in a blood serum was measured by the enzyme immunological technique 
(EIA) (Sanko Junyaku make). Consequently, the pig insulin which has activity in a blood serum 
was detected one week or more after administration. 

[0038] It distributed to 0.5ml (solution which dissolved a 5g carboxymethyl cellulose. 2g 
polysorbate 80, and a 50g mannitol in distilled water 1 L) of dispersion mediums for injection, and 
microcapsule 70mg obtained in the example of experiment 2 example 4 was administered 
hypodermically behind the 6-weeks old male Sprague-Dawley rat (growth-hormone dose: about 
3mg per animal). After administration, it collected blood from the tail with time, and the growth 
hormone concentration in a blood serum was measured by radioimmunoassay (RIA). 
Consequently, the growth hormone which has activity in a blood serum was detected one week 
or more after administration. 

[0039] Microcapsule 1 54.7mg of the shape of powder acquired in the example of the example 
comparison of comparative experiments was distributed to 1.75ml (what dissolved a 5mg [ per 
1ml of distilled water ] carboxymethyl cellulose, Img polysorbate 80. and a 50mg mannitol) of 
dispersion mediums for injection, and the male SD system rat of 6 weeks old carried out regions- 
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of^back hypodermic administration (insulin dose: about 44mg per animal). After administration, it 
collected blood from the tail with time, and the human insulin concentration in a blood serum was 
measured by the enzyme immunological technique (EIA). Consequently, most insulins were not 
detected in the blood serum after after [ administration ] the 1 st. 
[0040] 

[Effect of the Invention] According to this invention, the enclosure effectiveness of a 
physiological active substance is raised and the sustained release drug which controlled the 
exsorption in early stages of after administration is obtained. Moreover, the sustained release 
drug of this invention can be released gradually, holding the bioactive of a physiological active 
substance after [ in the living body ] administration. Furthermore, the physiological active 
substance in a sustained release drug is maintained at stability over a long period of time, and 
there is little loss of bioactive. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi.ejje 



2005/06/26 



